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This “Guide to Technical Documents” lists all the formal reports that have been published
by NCEL on research, test, and evaluation. These reports are available to addressees from
the following sources:

Unclassified, unlimited documents — available to general public

National Technical Information Service (NTIS)
Operations Division

5285 Port Royal Road

Springfield, VA 22161 (703) 5574650

Classified and limited distribution documents — available to Department
of Defense agencies and their contractors only

Defense Technical Information Center (DTIC)
Cameron Station
Alexandria, VA 22314

When ordering documents from either NTIS or DTIC, order by AD, ATI, or PB number,
if known. Otherwise, order by NCEL document number, title, author, and date. In order
to obtain NCEL documents quickly, it is recommended that each Engineering Field Division
and Public Works Office register with DTIC in advance. Request a DTIC Form 1540, Regis-
tration for Scientific and Technical Information Services, from DTIC, Attn: DTIC-TSR-1.
Be very careful in circling the fields of interest identified on the back of the form because
you can order later only those fields of interest that you have had certified and registered
now. The form will be returned to you with a user code assigned.

It is also recommended that you set up an account with NTIS for billing purposes
by forwarding a deposit of about $50.00, the amount depending upon anticipated use
of the service.

If documents are needed urgently, DTIC maintains a 24-hour answering service for
your convenience. Call —

(202) 274-6811 or autovon 284-6811

and follow the instructions of the recorded voice. You should be awure that an 8-second
pause in your conversation will automatically disconnect you.
If you have queries concerning NCEL documents, please contact NCEL:

Mr. Ivan Wanless

Presentations and Graphics Center, Code LO7
Naval Civil Engineering Laboratory

Port Hueneme, California 93043
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R-886
Cable Burial in the Deep Ocean Floor, Apr 1981, P. K.
Rockwell, J. H. Engel, W. B. Piercy, ADB058524l
Bottom-fishing equipment frequently damages or breaks
Navy bottom-laid telecommunication cables, causing substan-
tial repair costs and interruption of critical communication
systems. The Naval Civil Engineering Laboratory (NCEL)
has developed anda validated an engineering concept for a
Deep Ocean Cable Burial (DOCB) system to provide the
Navy with a means of burying cablss 3 feet deep in ocean
sediments, at speeds not less than 1 knot in water depths
to 6,000 feet. The DOCB system concept includes a remote-
ly controlled machine which buries previously laid cables; it
is powered and controlled from a surface ship via an elec-
tromechanical umbilical cable. The machine is self-propelled
by ducted thrusters and supported on water-lubricated
skids. The excavation system comprises an orbital
vibrating plowshare and a vertical water jet. Full-scale
field testing at NCEL focused on: (a) quantifying orbital
vibratory plow drawbar forces; (b) evaluating a vertically
impinging water jet trenching subsystem; and (c) demon-
strating the effect of water lubrication on the soil drag of a
flat-bottomed skid. Field tests showed that drawbar force
was reduced 70% by applying elliptical orbital vibration to a
plow. The water jet tests demonstrated that a 2-1/?-inch
nozzle can cut 36 inches deep in 1- to 2-psi clay at a
nozzle pressure of 75 psi and flow rate of 1,200 gpm. The
water-lubricated skid tests showed that forcing a layer of
water between the skid and soil reduced the skid/soil drag
by 50%. Finally, a full-scale experimental cahle burial
vehicle was tested in shallow water. This 360-hp vehicle
buried cables in excess of 42 inches deep at 1.2 knots.

R-887
Laser-Based Noncontacting Displacement Measurement, May
1981, G. Warren, ADB058925L

A laser-based noncontact method of directly measuring
time~displacement has been developed as an alternative to
electrical transducers and hard-wire cables. A biaxial
device employing a He-Ne laser and position sensor has
been built to monitor structural motion at distances up to
350 meters with displacement accuracies better than 2 mm.
The method proved valuable in measuring dynamic displace-
ment of large structures where accessibility was limited or
where fixed points of reference were nonexistent. Alsc, a
means of measuring triaxial displacement has been outlined.

R-888
Design Procedures for Embedment Anchors Subjected to
Dyramic Loading Conditions, Nov 1981, H. G. Herrmann,
ADA110325

Thnis report provides prccedures for determining allow-
able design loads for embedment anchors under ali iypes of
dynamic loads, including impact (as from a ship driving into
a mooring), cyclic (as from a buoy or ship riding in a
mooring system during a sterm), and earthquake loading.
The design procedures are simplified in the form of guide-
lines applicable to most site conditions and are complete to
the point of including the following: (1) site survey
requirements; (2) detailed static design procedures; (3)
description and definition of dynamic loads; (4) design
procedures for impact, cyclic. and earthquake loading; (5)
selection and use of appropriate factors of safety; and (6)
description of available existing NCEL embedment anchor
Lardware. While the procedures are designed specificaly
for the NCEL-developed family of propellant (often termed
sxplosive) embedded anchors, they are applicable to other
types of embedment anchors and screw anchors. For hard-
ware configurations or site conditions beyond the range of
the guidelines presented here, references to appropriate
other documents are provided.

R-889
ESKIMO V1 Results, Nov 1981, P. E. Tafoya, ADB064461L

ESKIMO V1, sixth in the series of Explosive Safety
Knowledge 1Mprovement Operation Tests, was conducted to
test and evaluate the safety and performance under blast
loading of flat-roofed, earth-covered, box-shapes, rein-
forced concrete (smokeless powder and projectile) storage
magazines. The test magazines were located at the minimum
intermagazine distances allowed for magazines of the box
type. The two magazines tested, the Type 1IB (old design)
and Type A (new design), were halfscale models character-
ized by the box shape, similar geometric dimensions, inte-
rior three-bay design, and two entrance doors located in
the headwall. The donor structure was a moeck-up of a
Type I[1B magazine and simulated the geometry and mass of
the roof, earth-cover, and headwall of the prototype. The
donor charge consisted of 60 Mark 1€ torpedo warheads
containing the equivalent to 44,000 pounds of TNT, cor-
responding to 350,000 pounds of TNT at full scale.

Both structures survived the test with limited damage.
The Type 11B doors failed during the bast and were blown
into the structure; permanent roof deflections were limited
(less than 1 inch); and minor cracking of the concrete roof
and headwall was evident. The Type A magazine sustained
priarily architectural damage to the rocf parapet; roof
deflections (less than 0.5 inch) were noted, with minor
cracking of the concrete roof. Both magazines, il in the
field, could be reusable after mincr reworking.

R-890
Design Guidelines for the Development of a Trencher for
Cutting Rock, Coral, and Frozen Sand in the Nearshore
Environment, Dec 1981, W. R. Tausig, ADB063763L

Catles and pipelines that traverse the nearshore
region often fail due to damage from hydronamic forces and
dragging anchors unless they are protected Trenching
and burying cables below the seafloor has been shown to be
a viable method for protecting cables and pipelines in near-
shore and coral areas. This report summarizes nearshore
trencher studies at the Naval Civil Engineering Laboratory,
and surveys recent advances made in nearshere trenching
technology. As a result of these studies, NCEL conduc’ed
a development program to demonstrate the feasibility of
using cavitating waterjets for treaching in rock and coral.
The results of this development program, along with a
state-of-the-art review of mechanical trenchers combined
with the data resulting from the cavitation waterjet deve-
lopment program, are presented at the conclusion of this
report as guidelines for nearshore trencher design.

K-891
Underwater Splicing of Submarine Coaxial Cable, Feb 1982,
A. T. lnouye, W. R. Tausig, ADBOGMEIL

The Naval Civil Engineering Laboraiory has developed
a self-contained unit that can splice submarine coaxial
cables in place in the seafloor. Tb= unit restores electrical
a::d mechanical characteristics of the cahle by preparing the
cable's ¢nd and inserting it into the splice. Experimental
splice models were attached to cables in seawater at pres-
sures up to 5,000 psig and were subjected to 6,000 VDC.
Leakafge currents were less than 1 pA. The splice was also
subjected to steady state DC voltages to 35,000 volts and
10-nsec transient at voltages to 70,000 volts peak with no
electrical degradation. Attenuation of the splice was mea-
sured at 0.01 db/m at 13 MHz. Strength restoration con-
sists of a modified commercial sliding cone device with a
holding capacity of about 4,600 pounds on & copper-cladded
steel cable. The splice is filled with castor oil for pressure
compensation and prevention of high-voltage brezskdown or
corona noise. The development of the splice shows that an
underwater splicing technique on the seafloor is feasible.




R-892
Geotechnical Diver Tool
Bailard, ADBO65655L
Seven geotechnical site survey tools were developed
for diver use; these include: an impact sediment corer, a
vacuum-assisted sediment corer, a rock corer, a vane shear
device, a miniature standard penetration test device, a
water-jet probe, and a rock strength device. Laboratory
tests and field tesis and evaluation of the tools provided
adequate geotechnical information to support the design of
most nearshore Navy installations.

Development, May 1982, J. A.

R-893
Design and Performance of Thermal Sensors for Measuring
Ocean Currents, May 1982, A. P. Smith, T. R.

Kretschmer, B. €. Streets, ADBO65661L

The development of an ocean current sen:or based on
thermal! anemometry principles is described. The sensor
accurately measures current speed to *5% of reading and
current direction to %8 degrees. Significant problems
associated with the use of thermal sensors in water have
been solved. For example, & unique antifouling technique,
based on electrolytic hypochlorination, was developed that
controls biofouling indefinitely on the sensor surface; the
overall strength of the sensor was greatly increased by
substituting ceramic substrates for quartz substrates; and a
waterproof coating, bascd on Parylene D, increased sensor
life expectancy from several days to several weeks. ‘This
report deceribes the design and manufucture of the sensor.
An evaluation of the results obtained from laboratory and
ocean testing of tne sensor is presented along with a
description of the antifouling technique. The theoretical
background associated with sensor operation is covered
briefly.

R-894
Air Infiltra jon and Stratification Investigation of Air Force

and Navy Aircraft Hangars, Jun 1982, J. L. Ashley,
ADBO66649L
An investigation was conducied to measure tie air

infiltration anid stratification characteristics associated with
Air Force and Navy aircraft hangars. Four hangars were
evaluated at different locations throughout the United States
during the 1980-1981 winier. Air infiltration measurements
were accomplished by measuring the decay cates of a tracer
gas (sulfur hexafluoride) with hangar doors opened and
closed. Floor-to-ceiling temperature gradients were mea-
sured and correlated to outside air temperature. Concepts
.0 reduce stratification and air infiltration were evaluated
and recommendations made. Lower limits for air wfiltration
were established, and a method to predict the severitv of
stratification was developed. (Also published as AFESC/
RDVA ESL-TR-R1-40 )

R-895
Seawster Hydraulics: Development of an Experimental Vane
Motor for Powering Diver-Held Tools, Jul 1982, S. A.
Black, ADB068205L

The Naval Civil Engineering Laboratory is developing a
diver-operated hydraulic tool system that uses seawater as
the working fluid. In the fall of 1978, work began on the
development of an experimental vane motor capable of
powering diver-held tools. Material requirements for the
vane motor components were investigated in detail, and an
engineering model of the motor was designed and fabricated
using the most promising materials. The best results were
obtained by wusing Torlon 4275, a high-strength thermo-
plastic, for the vanes, side plates, and bearings, and
Inconel 625, a high-nickel-based alloy, for the housing and
rotor. Based on the results of engineering development, an
experimental vane motor was fauricated and tested in the
laboratory. The motor, with a volume of about 25 in.3,
weighs only 5 pounds, and produces 3.3 hp at 1,600 rpm
with 80% overall efficiency when supplied with 7 gpm of
seawater at 1,000 psi. More than 60 hours of fuil-power
operation have been achieved. The results to date of the
development and testing are presented in this report.

R-896
Safe Underwater Electrical Power Transmission,
L. W. Tucker, ADBO67752L

To enable divers to safely use electrical cguipmen.
underwater, the power transmission system design must
include techniques for protecting the diver from electrical
shock hazards. The Naval Civil Engineering Laboratory
(NCEL) has developed an improved ground jiault protecting
system that can protect the diver when used in conjunction
with other methods of protection. The NCEL ground fault
system will shut Jown power to the underwater equipment
in less than 10 msec if a breakdown in the insula‘ion resis-
tance of the transmission lines allows more than 2.5 mA to
flow to ground. This report reviews the methods that can
reduce the possibility of electric shock to the diver. The
development of the NCEL ground fault detection is also
presented along with the results from ocean tests of an
electric-powered vehicle equipped with the protection
system.

Aug 1982,

R-897
Improved Split-Pipe Cable Protection Techniques, Dec 1982,
R. L. Brackett, W. R. Tausig, ADB073775L

The U.S. Navy currently maintains and operates
pumerous underwater power and signal cables. Most of
these cables utilize split pipe systems to protect the cable
from damage in the surfzone and when crossing exposed
rocky seafloors. Past experience has shown that the hard-
ware used to install the split pipe system lacks the reli-
ability and maintenance-free operation required for the life
of the cables. Based on previous experience with cable
failures, the areas determined to be in greatest need of
investigation are fasteners for nolding the split pipe halves
together, immobilization of the pipe, and cathodic protection
for the entire system. As 2 result, NCEL tested prototype
and commercially available hardware components which
appeared to be suitable replacements for the existing split
pipe hardware. The candidate hardware was then used in a
300- foot-long test section of split pipe installed March 1976
at Anacapa lIsland, to be inspected during a five-year
period.

This report summarizes the candidate hardware inves-
tigaticn, the instsllation and periodic inspections of the
Anacapa lsland test installation, and finally the removal and
analysis of that test installation.

R-898
Potable Water Treatment for Diego Garcia, Jan 1983, D. B.
Chan, J. S. Wiiliams, ADA128756

This report dccuments an engineering investigation for
the development of a cost-effective water treatment system
to te used at Diego Garcia. The system must effectively
remove or reduce TDS| color, taste and cdor, turbidily,
and the excessive amounts of organics and microorgarisms
so that oll EPS's drinking water standards can be met. A
three-stage water treatment system consisting of a multi-
wedia filter, a carbon filter, and a RO system was tested at
Diego Garcia and proved to be the most cost-effective
treatment process.

R-899
A Design for a Test Bed Scour Jet Array for Mare lsland
Naval Shipyard, May 1983, J. A. Bailard, J. M

Camperman, ADAI23240
In response to rising dredging costs, the Navy has
developed a number of concepts for sedimentation control

systems, which serve as alternatives to conventional
dredging. Cne concept, the scour jet array, prevenis
sedimentation through the scouring action of submerged

near-bottom water jets. This report presents the design of
a scour jet array test bed which will be used to verify
proposed scour equations and to evaluate new design tech-
nology. The 68-jet array covers a total of 366 m (1,200 ft)
of quaywall and is capable of scouring to Jdistances of 30 m
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(98 ft) from the wall. The jet array is powered by a
0.379 m3/sec (6,000 gpm), 336 KW (450 hp) vertical turbine
pump. An automatic control system is included that utilizes
pneumatically actuated valves and a microprocessor con-
troller. The microprocessor also serves as an instrumenta-
tion data logger, facilitating testing as well as routine
operational checking.

R-900
Encapsulation of Friable Insulation Materials Containi.g
Asbestos, May 1983, E. E. Lory, M. J. Hienzsch,
ADA129872

This document presents information on the encapsula-
tion of asbestos-containing friable insulation materials
(FIM). Encapsulation, which is a procedure to seal in
asbestos fibers that may be subject to ready release on
minimal disturbance, is a rew alternative approach to the
abatement of hazards from asbestos insulating materials.
Encapsulaiion may be used in specific sites and cases
instead of removal of asbestos-containing FIM. This docu-
ment introduces the facilities architect or engineer to
encapsulant materials, established and planned testing
criteria, application techniques, the advantages and draw-
backs to using encapsulants, and a guide specification for
encapsulation of asbestos-containing FIM.

R-901
Concepts for Secure Magazine Doors, May 1983, T. L.
Pickett, ADBQ76816L

The U.S. military has vast stockpiles of weapons and
explosives referred to in general as Arms, Ammunition, and
Explosives (AA&E). Because AA&E hLave considerable value
to criminals and terrorist groups, they have been classi-
fied, by order of sensitivity, into risk categories 1 through
V. All risk category I and bulk quantities of risk
category 11 AA&E are stored in "standard" magazines (more
than 80% are earth-covered). The earth-covered portion of
the structure and the headwall have been tested and are
considered the most secure components, leaving the door
system as the most pressing magazine security problem.
The need to solve this security problem has led to the
current research and development on magazine door
systems. This report discusses existing magazine door
security, establishes rational security requirements, and
explores the feasibility of achieving these requirements.
Several concepts are presented that show promise for
greatly improving magazine security at reasonable cost.
The concept of laminar construction (layering the proper
materials in the correct thickness and sequence) and the
concept of using stand-off structures for less secure maga-
zine doors dare recommended for advanced development.

R-902
Crows Landing Bomb Damage Repair Test - FRP Membrane
Repair Methods, May 1983, P. Springston, ADB077212L
This report documents results of F-4E aircraft test
operations on two simulated bomb craters repaired with
crushed stone and fiberglass-reinforced polyester (FRP)
membranes Craters of 20 and 40 feet i diameter were
excavated in runway 12-30 of the Naval Auxiliary Landing
Field, Crows Landing, Calif. Excavation closely approxi-
mated actual bomb craters. The smaller crater was repaired
with 21 inches of crushed stone and a surface-mounted
3/8-inch FRP membrane. The larger crater was repaired
with a section consisting of a 1/8-inch FRP membrane fabri-
cated in place on the surface of backfilled debris, 12 inches
of compacted crushed stone, and & surface-mounted
3/8-in:h FRP membrane. Both craters were subjected to 49
F-4E operations including constant speed taxis (with and
without braking). touch and go landings, and takeoffs
Aircraft operations were conducted in both a heavy
(takeoff) and lightweight (landing) contiguration. Both wet
and dry runway conditions were included. Crater repairs
were further tested by trafficking with 1,H0 passes (150
coverages) of a load cart simulating a heavyweight F-4E.

Both repair methods were found to be structurally sound.
The FRP covers were undamaged by ali tests (including
braking and wheel spin-up) and provided excellent protec-
tion from foreign object damage (FOD). Adequate skid
resistance was provided by the dry FRP covers. The wet
FRP prov.ded poor skid resistance and recommendations are
made for anti-skid coatings. The anchor system was found
to be susceptible to damage from slide-in impact of the F-4E
taithool: at velocities equal to or greater than 40 knots.
(Also published as AFECC ESL-TR-82-36.)

R-903
Pulse Echo Ultrasonic Techniques for Underwater lnspection
of Steel Waterfront Structures, Jun 1983, R. L. Brackett,
L. W. Tucker, R. FErich, ADA133701

This report presents the results of laboratory and
field tests to evaluate the capability of commercially avail-
able ultrasonic inspection systems to accurately measure the
thickness of submerged steel waterfront structures. The
objectives of the laboratory tests were to: (1) determine
the measurement accuracy using three different methods of
acquiring and interpreting the ultrasonic data, (2) identify
operator training requirements -and optimum information
feedback techniques for the diver, and (3) analyze the
electrical power transmission characteristics of the ultra-
sonic systcw and identify any potential safety hazards to
the diver. Due to the problems associated with multiple
front surface echoes, digital ultrasonic thickness gages
should not be used as the only means of inspecting steel
structures in areas found to have irregular front surface
conditions or where the thickness readings are found to
fluctuate rapidly over a small area. Field tests of the
ultrasonic scanner and surface milling adapter have con-
firmed that results comparable to those obtained during
laboratory tests are attainable during in-situ inspection of
steel pilings; since the ultrasonic scanner and milling
adapter technique is not truly nondestructive in nature,
however, it should be considered an interim inspection
procedure. Investigation of aiternative inspection tech-
niques that do not require material removal should be
continued. A power system test circuit should be incor-
porated into any 100-VAC circuit used to power underwater
ultrasonic test equipment. As an additional safety precau-
tion, inspection divers should be required to wear neoprene
wetsuit gloves and should be instructed not to reach
through the air/water interface while holding any grounded
electronic equipment in their hands. A series resistor-
inductor network connected in paraliel with the ultrasonic
transducer should be incorporated into all cables greater
than 100 feet in length to minimize near-surface noise due
to electrical impedance mismatching.

R-S04
System Definition for Containerizing the Assets of Naval
Mobile Construction Beattalicns, Aug 1983, R. H. Seabold,
AD

The objective of the Naval Mobile Construction
Battzlion (NMCB) Table of Allowance (TOA) container
system is to containerize the assets of the NMCB as listed
in the MMCB TOA to the maximum extent practical for
International Organization for Standardization (1SO) inter-
modal handling and transportability in a manner compatible
with the Department of Defense Container Oriented Distribu-
tion System. The NMCB TOA container system may include
general purpose containers, special purpose containers,
containerized tactical shelters, and self-contained equip-
ment .

Expertise in a relatively specific technology, requiring
a knowledge of newly developed products, was emploved to
define the problem and provide guidance for system acquisi-
tion, but nothing was invented ind no hardware was devel-
oped. System requirements were determine. and system
criteria were quantified. Economic measures of effective-
ness and figures of merit were determined to set economic
goals, assess progress, compare alternatives, .:olate the
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cost of special military features, and also to monitor or
prevent cosi escalation. Policy is covered in terms of
preferences, priorities, and broad procedures. Shortfalls
were cited for planning research and development. Several
components from the Marine Corps Field Logistics System,
the Navy Quick Camp System, and the Department of
Defense Tactical Shelter System are recommended.

R-906
Container Marshalling Within a Combat Service Support
Area, Nov 1983, P. S. Springston, C. I. Skaalen, AD
The capability of the Navy and Marine Corps to cope
with containerized materials in an amphibious environment is
severely limited. Currently, there is no established doc-
trine concerning the marshalling of containers ashore in
support of a Marine Amphibjous Force (MAF) level amphib-
ious operation in a hostile environment. The objective of
this report was to aid in the establishment of such a doc-
trine and to provide information of use to Marine Corps
planners regarding the selection and use of material han-
dling equipment. Concepts for container marshalling were
reviewed with the goal of maximizing material throughput
within the constraints of earthwork and surfacing construc-
tion, support, vulnerability, and the current Table of
Fquipment. Two alternative concepts for container mar-
shalling were developed - a densely configured, throughput-
efficient, relatively vulnerable layout; and a dispersed, less
efficient, though more survivable, layout. Both concepts
were satisfactory for operation of either of two mixes of
material handling equipment. From this study it was con-
cluded that neither the Caterpillar 988B, the Drott 2500,
nor a typical commercially available straddle lift is an opti-
mum container handier for Marine Corps requirements.
Instead, it was recommended that a marginal terrain capable
straddle lift be sclected a2s a container handler for usc in a
Combat Service Support Area (CSSA). Containers should
be loaded with identical items to minimize container handling
during unstuffing. An optimum method of container loading
prior to mountout and inventory control within the CSSA
requires development. Container marshalling areas estab-
lished in a conventional, high-threat environment should
provide for distributed storage of containers as in the
Container Distribution Foint/Ready lssue Point concept
discussed in this report.

L
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include: multi-materials, bottom interaction, nonlinear
material properties, material damping, pavout reel-in.
strumming effects, spatially varying current fields, imposed
motions, and random wave loading. Resulis can be sawved
and reused during the current execution or at a later cate.
A free-field input reader is used.

N-1671
Traf ic Testing of a Fiberglass-Reinforced Polyester Sur-
faced and Reinforced Crushed Limestone Base Course for
Rapid Runway Repair, May 1982, P. S. Springston,
ADBO065621L

This report documeats traffic tests of a rapid runway
repair (RRR) method utilizing dual membranes of fiberglass-
reinforced polyester resin (FRP). The test was conducted
ai the Rapid Runway Repair Test Facility of the Air Force
Engineering and Services Center at Tyndall Air Force Base,
Fla., during September 1980. A lower membrane, which is
field fabricated at the debris-base course interface, rein-
forces the base course and prevents aggregate from being
worked into the craterr debris during trafficking. An upper
prefabricated membrane functions primarily as a trafficable
crater cap, preventing foreign object damage (FOD) to
aircraft. The upper membrane also reduces rutting from
rolling aircraft wheels in a 12-in.-thick crushed limestone
base course overlying backfilled debris. The repair method
for medium to large craters consists of the removal of
upheaved pavement, backfilling the crater with usable
debris to within 12 in. of the runway surface, field fabrica-
tion of the lower membrane concurrently with placement of
12 in. of crushed limestone, compaction and grading of the
limestone, and positioning and anchoring of the FRP cover.
In the tests, applied traffic consisted of 150 and 70 cover-
ages of load carts simulating fully loaded F-4 and C-141
aircraft main gears, respectively. The upper FOD cover
anchoring system was successfully tested and found to be
capable of withstanding repeated horizontal loadings of
54,000 1b. Recommendations are provided for {urther
evaluation necessary for the certification of the concept for
rapid runway repair.

N-1632
Evaluation of NDT Equipment for Specialized Inspection, .Jun
1982, G. Warren, ADBO68i911.

Survevs and evaluations were made of commercially
available portable systems for nondestructive test (NDT)
applications to the specialized inspection areas of waterfront
facilities, cables and wire rope, built-up roofs, and utility/
POL distribution and storage facilities. Some success was
achieved by adaptation of equipment and techniques used in
other NDT applications (e.g., nuclear moisture meters for
roofing inspection, ultrasonics for measuring metal thick-
nesses of underwater structures, and magnetic induction for
wire rope and cable inspection). llowever, NDT equipment
state-of-the-art s deficient for providing capability to

ess condition of wooden underwater structures, trackage
foundations, and 1'Ol./utility dJdistribution and storage facili-
ties .

N-1633

An Assessment of State-of-the-Art Methods for Calculating
Current loads on Moored Ships, Jun 1982, P. Palo, R
Owens, ADBOGK225].

This report presents an examination of techniques for
compuling  current-induced  forces and  yvaw  moment on
moored vessels based on expermental data or procedures
from mine independent sources. No validated full-scale data
were located. s¢ only relative evaluations were possible.
For the lateral and longitudinal current forces, the nine
sources were apphed directly (or scaled) to two representa-
tive hull types  This comparison shows extreme differences
among the mine methods 1t is concluded, based on these
differences. that the present uncertainty in these state-of-
the-art current force predictive methods v :830% for head
currents (longitudinal forve) and 508 for beam currents

(lateral force). Comparisons are also presented for the
current-induced yaw moment and water depth (blockage)
correction factor. The differences among ihese latier two
are even greater than those for the lateral and longitudinal
forces. The Navy's DM-26 approach was found to be incon-
sistent and can be in error by a factor of 5; the latest
draft (90%) of the ongoing revision of that manual (DM
26.6) was considered acceptable except for the longitudinal
forces. Because of uncertainties in the scaling criteria,
full-scale measurements are recommended to allow proper
evaluation of these various methods.

N-1634
STATMOOR - A Single-Point Mooring Static Analysis Pro-
gram, Jun 1982, J. V. Cox, ADAI119979

STATMOOR is a static mocring analysis program
written in BASIC language and is cne program in a hier-
archy of programs developed at the Naval Civil Engineering
Laboratory for mooring analysis. STATMOOR analyzec the
static response of a single-point moored vessel and hawser.
The MENU arrangement of the program lends itself to a
user-oriented conversational mode. The user has the option
to enter, review, edit input, and obtain calculated results
in printed tabular, video tabular, or video graphics form.
Steady current, wind, and wave loads are considered.
Wind load estimates arz considered to be as accurate as the
user's knowledge of the wind environment; current and
wave loads are in a preliminary form and merit further
refinement. STATMOOR was written to demonstrate the
utility and ease of use of conversational mode programs and
the potential for computer programs to replace bound design
manuals. It is unique in that it incorporates recently
developed wind load information, can confidently be used
with little or no training, and is easilv adaptable to most
desk top computers.

N-1635
Drag Embedment Anchor Tests in Sand and Mud, Jun 1982,
R. J. Taylor, ADBO68224L

This report provides the results of conventional tem-
porary and permanent mooring anchor tests in dense fine
sand at Port Hueneme and normally consolidated silty clay
at Iadian lsland, includes a preliminary analysis of the
data, and provides suggested modifications to improve
anchor performance. The data provided can be used to
quantify anchor capaciiy, t'o guide ancher selection, to
improve the unaerstanding of anchor behavior, and to guide
the formuiatwn of empirically and theoretically founded
schemes to define anchoring capacity. Although the number
of tests performed on each anchor during the recent anchor
tests in sand and mud was limited, the repeatability of the
data was excellent and correlitions with previous NCEL
tests provided added insight into the specific behavior of
the tested anchors and into general anchor and chain be-

havior. Data for the Two-Fluke Balanced, STATO,
MOORFAST, BRUCE Twin-Shank, STEVFIN, PRISMA, and
WISHBONE anchors are presented principally as plots of

anchor penetration, holding capacity, and shank pitch and
roll as functions of anchor drag distance

N-1636
Dewatering Cofferdam for the TRIDENT Submarine Drydock,
Jun 1982, J B. Forresi, ADAI20023
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